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Chapter 1 : Fun Germination Facts for Kids
In summary, seed germination is the process of a fertilized plant ovary, or seed, developing into a mature plant. Seed
germination starts with imbibition, when the seed takes in water from the soil.

Frequently Asked Questions What is the best way to germinate cannabis seeds? The best way to germinate
cannabis seeds requires only two saucers or plates and some moist tissue. Here is a step by step guide.
Unfortunately, regulation and implementation in respect of cannabis seeds often differ from country to
country. For this reason we advise you as a matter of urgency to make inquiries about the regulations to which
you are subject. Read the complete disclaimer here. Seeds should be placed on top of the tissue, allowing each
seed as much space as possible. Place another few layers of moist tissue on top of the seeds, again allowing
excess water to drain off. Check the seeds every day to ensure that the tissue does not dry out. Spray the
tissues with water if necessary. Within a few days some or all of the seeds should open and put out a root. It is
common for cannabis seeds to open within 72 hours of being put in the germination medium. Less commonly,
some seeds may need up to 10 days or even two weeks to open and put out a root. When the first few
millimetres of root have emerged from a germinated seed, each one should then be carefully transferred to a
small container of growing medium soil, coco-fibre or rockwool. Place the cannabis seed , root first, into the
hole and cover with a small amount of growing medium â€” just enough to block light, not enough to obstruct
the seedling when it emerges. Cannabis seedlings usually emerge from the growing medium 24 to 72 hours
after the germinated seeds are planted. Care should be exercised in the first week or two, as seedlings are still
quite delicate. Seedlings intended for outdoors should be acclimatised to direct sunlight by placing them on a
windowsill inside the house and increasing their exposure to direct sunlight by an hour or two per day.
Seedlings intended for indoors may emerge into an artificially lit environment with no problems. If using HID
lighting, seedlings should be kept a minimum distance of 50 to 80cm from the bulb.
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Chapter 2 : Vegetable Seed Germination Length Of Time And Optimal Temperatures | Grow Great Vegetab
How to Germinate Seeds. In this Article: Article Summary Getting Ready to Plant the Seeds Planting the Seeds Caring
for Seeds Post-Germination Community Q&A If you're a gardening enthusiast, you know there's nothing more thrilling
than seeing the first tiny green shoots come up after you've planted seeds.

The shell protects the tiny embryo within from parasites, injury or extreme temperatures. Inside the shell also
is the endosperm, the food that nourishes the embryo during its early stages of grown Seeds absorb water,
activating the biochemical mechanisms required for germination and growth. There is a live plant embryo
inside the green bean seed. Seed Coat Thickness These poppy seed pods are filled with hundreds of tiny seeds.
The hard shell or coating on some seeds is designed to prevent water from getting to the seed, thereby
preventing the embryo inside from getting the water required to activate the growth mechanism. An example
of a seed with a hard outer shell is the Kentucky coffee tree Gymnocladus dioica. Hard seed coats soften when
soaked in water or when the soil is consistently moist, but unless there is some way to get water to the seeds,
they may die before they ever germinate. Thin seed coats eliminate the water barrier. Light penetrates the
layers of thin plant tissue, and when the pigment phytochrome absorbs light, the embryo is altered in such a
way that it emerges from the thin seed coating. Thin-coated seeds need water so that they can absorb nutrition
from soil. Nicking Seed Coats Cannas have hard-shelled seeds that must be nicked prior to planting.
Scarification is the process of nicking hard-coated seeds to remove a small part of the outer shell. This allows
water to enter the area and reach the embryo. The more water the embryo absorbs, the more it swells,
ultimately bursting the entire hard outer shell upon germination. Nicking also makes it possible to see whether
a seed is viable, because viable seeds appear white under their coating. If no white is visible after nicking a
seed, the seed is not viable. Seeds that are nicked should germinate within two weeks; without nicking, they
might never germinate. Orchid seeds are no larger than dust particles and only have one embryo inside each
seed. These embryos need the nourishment of something like soil fungi to aid in development until they can
penetrate the seed coating. Water allows the seeds to absorb nutrients from soil fungi, but it also softens the
seed coating. Because these seeds have limited viability, the inside embryo will die without fast connection
between the soil fungi and seed, a process made possible by water. How Germination Occurs Embryos break
through hard outer shells after sprouting. The first sign of germination is the absorption of lots of water,
activating the metabolic functions needed for germination and growth. After absorbing enough water, the
embryo grows too large for the seed and bursts the outer shell; a small plant emerges. The root tip is the first
part of the embryo to emerge and it anchors the seed to the soil, allowing the embryo to continue to absorb
nutrients and water from the soil. Because new embryo roots need water, plant seeds deeper in soil during the
hottest part of summer. This allows the seed and germinating embryo to get adequate water because the top
soil dries out so fast.
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Chapter 3 : Steps in Seed Germination - The Primary Phase of Plant Growth
Our topic for today is Seed Germination. The life of a plant begins from a tiny seed. The seed is protected by an outer
covering called a seed coat. The seed contains a small baby plant called the.

Check new design of our homepage! Seed germination is the basic phase in the growth of any plant.
BiologyWise Staff Last Updated: Mar 21, Did You Know? Planting a seed too deep in the soil can hamper
germination as the seed uses up all its stored nutrition and energy reserves in attempting to get the seedling to
push its way up to the surface. Life cycle of any plant is divided into different phases and seed germination is
basic stage of the growth of any plant. A seed contains the essence of a plant in a resting, embryonic condition.
Whenever a seed gets a favorable environment, the stages of germination start taking place. A dormant seed
lying in the ground needs warmth, oxygen, and water to develop into a plant. Seed Structure The seed coat is
the outer covering of a seed which protects the embryo from any kind of damage, caused by the natural
elements or due to the invasion of parasites, and prevents it from drying. A seed coat may be thick and hard, or
thin and soft. The endosperm inside the seed coat contains a temporary nutritional reserve, which is packed
around embryo in the form of cotyledons or seed leaves. Plants are classified as monocots and dicots
depending upon number of cotyledons their seeds contain. Monocots are angiosperm seeds that contain a
single seed-leaf or cotyledon, whereas, dicots are angiosperm seeds that contain two cotyledons. Required
Conditions All seeds need adequate oxygen, water, and the right temperature for germination. Some seeds also
need proper lighting. Some can germinate well in presence of light, while others may require darkness to start
germination. Water is necessary for initiation and maintenance of an appropriate rate of metabolism. Soil
temperature is equally important for appropriate germination. Optimum soil temperature for each seed varies
from species to species. Steps Involved The seed absorbs water and seed coat bursts. It is the first sign of
germination. There is an activation of enzymes, increase in respiration, and plant cells get duplicated. A chain
of chemical changes starts which leads to the development of the plant embryo. Chemical energy stored in the
form of starch is converted to sugar, which serves as food for the embryo during the germination process.
Soon, the embryo gets nourished and enlarged, and the seed coat bursts open. The growing plant emerges out.
Tip of the root first emerges, growing downwards, and helps to anchor the seed in place. It also allows the
embryo to absorb minerals and water from soil. Some seeds require special treatment of temperature, light or
moisture to start germination. Steps in seed germination can be different in dicots and monocots. Germination
in Dicots During germination process of dicots, primary root emerges through the seed coat when seed is
buried in soil. The hypocotyledonous stem hypocotyl emerges from seed coat and grows upwards through soil.
As it grows up, it takes the shape of a hairpin, which is known as hypocotyl arch. Epicotyl structures, known
as the plumule, are protected by two cotyledons from any kind of damage. When hypocotyl arch emerges out
of the soil, it continues growing straight, the direction of growth being influenced by the direction of light.
Cotyledons spread apart, exposing the epicotyl, which contains two primary leaves and the apical meristem. In
many dicots, cotyledons supply nutritional matter to the developing plant and they also turn green owing to the
to the production of chlorophyll , which enable the plant to acquire nutrition via photosynthesis. Germination
in Monocots During germination of seeds such as oats or corn, the primary root emerges from the seed and
grows downwards. It is protected by a cylindrical, hollow structure known as coleoptile. Once the seedling
grows above soil surface, the growth of coleoptile stops and it is pierced by the primary leaf. Of course, all the
seeds that happen to land in soil are not equally lucky to get the proper environment to germinate. Many seeds
tend to dry up and cannot develop into a plant. Only those seeds that get sufficient amounts of water, oxygen,
and the right temperature along with soil germinate into plants.
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Chapter 4 : BBC Class Clips Video - Factors that affect germination
HOW TO GERMINATE SEED. Your best source of information on the germination of seeds is 'Seed Germination,
Theory and Practice' by Norm Deno. It lists species and gives pretreatments if any, and detailed instructions on the use
of GA

Germination Germination is the earliest stages of growth when a seed begins to transform itself into a living
plant that has roots, stems, and leaves. Although conditions vary according to species, all seeds require a
certain amount of moisture and oxygen as well as a suitable temperature before they will germinate. Some
seeds are ready to germinate almost as soon as they are ripe and will sprout open wherever and whenever they
land in a suitable environment. However, the seeds of most plants need to lie dormant inactive or resting for a
period of time before they will germinate. This enforced dormancy can be caused by many factors within the
seed itself. First, the seed coat may be so hard that it will not allow water or oxygen to penetrate until it has
begun to soften or break down over time. Second, seeds may contain chemicals that prevent germination, and
sprouting will not occur until these antigermination hormones have been washed away by rainwater. Other
seeds need to be exposed to prolonged periods of cold, while others must pass through the gut of an animal or
even be exposed to fire before germination will occur. During this dormancy period, the seed is inactive and
no growth occurs. Seeds have remarkable properties, and some can remain dormant for extremely long periods
of time. In fact, some seeds have been known to germinate after remaining dormant for centuries. A mature or
ripe seed is surrounded by a hard coat called a testa. Inside this coat is the beginning of a plant called an
embryo. The embryo has one or more seed leaves called cotyledons. Also inside is all the food the embryo
will need to fuel its early growth. Germination usually happens in the spring when the soil warms, and the
seed breaks its dormancy. At the beginning of germination, the seed takes in water very quickly. This process
is called imbibition, and as the dry seed takes in more water, it swells and finally bursts the seed coat. Once
dormancy ends and the seed coat bursts, germination becomes irreversible. With its coat now open, the seed
can take in even more water and oxygen, so that it soon doubles in size. These points consist of the seeds
beginning root system called the radicle and its early stem and leaf stage called the plumule. The radicle or
young root is the first to emerge from the seed and begins to grow downward into the soil. Soon after, the
young shoot or plumule appears and starts to grow upward. The plumule breaks through the soil with its tip
bent over, protecting the young, tender tip and allowing the older, stronger part of the shoot to bear the brunt
of pushing upwards. In some plants like garden beans, the cotyledon the first leaf to appear from a sprouting
seed is also raised out of the ground, while others, like peas, the cotyledon stays buried. After the radicle
becomes a root system and the plumule straightens out, the cotyledon begins to open and the first true leaves
start to grow. By now, the seedling is well established and the life cycle of another generation has begun.
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Germination is the process by which an organism grows from a seed or similar structure. The most common example of
germination is the sprouting of a seedling from a seed of an angiosperm or gymnosperm.

A seed tray used in horticulture for sowing and taking plant cuttings and growing plugs Germination glass
glass sprouter jar with a plastic sieve -lid Play media Germination is usually the growth of a plant contained
within a seed; it results in the formation of the seedling, it is also the process of reactivation of metabolic
machinery of the seed resulting in the emergence of radicle and plumule. The seed of a vascular plant is a
small package produced in a fruit or cone after the union of male and female reproductive cells. All fully
developed seeds contain an embryo and, in most plant species some store of food reserves, wrapped in a seed
coat. Some plants produce varying numbers of seeds that lack embryos; these are called and never germinate.
Dormant seeds are ripe seeds that do not germinate because they are subject to external environmental
conditions that prevent the initiation of metabolic processes and cell growth. Under proper conditions, the seed
begins to germinate and the embryonic tissues resume growth, developing towards a seedling. The most
important external factors include right temperature , water , oxygen or air and sometimes light or darkness.
For some seeds, their future germination response is affected by environmental conditions during seed
formation; most often these responses are types of seed dormancy. Water is required for germination. Mature
seeds are often extremely dry and need to take in significant amounts of water, relative to the dry weight of the
seed, before cellular metabolism and growth can resume. Most seeds need enough water to moisten the seeds
but not enough to soak them. The uptake of water by seeds is called imbibition , which leads to the swelling
and the breaking of the seed coat. When seeds are formed, most plants store a food reserve with the seed, such
as starch , proteins , or oils. This food reserve provides nourishment to the growing embryo. When the seed
imbibes water, hydrolytic enzymes are activated which break down these stored food resources into
metabolically useful chemicals. Oxygen is required by the germinating seed for metabolism. Some seeds have
impermeable seed coats that prevent oxygen from entering the seed, causing a type of physical dormancy
which is broken when the seed coat is worn away enough to allow gas exchange and water uptake from the
environment. Temperature affects cellular metabolic and growth rates. Seeds from different species and even
seeds from the same plant germinate over a wide range of temperatures. Seeds often have a temperature range
within which they will germinate, and they will not do so above or below this range. Many seeds germinate at
temperatures slightly above F C [room-temperature if you live in a centrally heated house], while others
germinate just above freezing and others germinate only in response to alternations in temperature between
warm and cool. Some seeds germinate when the soil is cool F -2 - 4 C , and some when the soil is warm F C.
Some seeds require exposure to cold temperatures vernalization to break dormancy. Some seeds in a dormant
state will not germinate even if conditions are favorable. Seeds that are dependent on temperature to end
dormancy have a type of physiological dormancy. For example, seeds requiring the cold of winter are
inhibited from germinating until they take in water in the fall and experience cooler temperatures. Cold
stratification is a process that induces the dormancy breaking prior to light emission that promotes
germination. Some seeds will only germinate after hot temperatures during a forest fire which cracks their
seed coats; this is a type of physical dormancy. Most common annual vegetables have optimal germination
temperatures between F C , though many species e. Suboptimal temperatures lead to lower success rates and
longer germination periods. Light or darkness can be an environmental trigger for germination and is a type of
physiological dormancy. Most seeds are not affected by light or darkness, but many seeds, including species
found in forest settings, will not germinate until an opening in the canopy allows sufficient light for growth of
the seedling. In nature, some seeds require particular conditions to germinate, such as the heat of a fire e. Seed
dormancy can originate in different parts of the seed, for example, within the embryo; in other cases the seed
coat is involved. Dormancy breaking often involves changes in membranes, initiated by dormancy-breaking
signals. This generally occurs only within hydrated seeds. In brewing , barley seeds are treated with
gibberellin to ensure uniform seed germination for the production of barley malt. Germination and
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establishment as an independent organism are critical phases in the life of a plant when they are the most
vulnerable to injury, disease, and water stress. The mortality between dispersal of seeds and completion of
establishment can be so high that many species have adapted to produce large numbers of seeds. Germination
rate and germination capacity[ edit ] Germination of seedlings raised from seeds of eucalyptus after 3 days of
sowing. In agriculture and gardening , the germination rate describes how many seeds of a particular plant
species , variety or seedlot are likely to germinate over a given period. It is a measure of germination time
course and is usually expressed as a percentage, e. The germination rate is useful for calculating the seed
requirements for a given area or desired number of plants. In seed physiologists and seed scientists
"germination rate" is the reciprocal of time taken for the process of germination to complete starting from time
of sowing. On the other hand, the number of seed able to complete germination in a population i. Repair of
DNA damage[ edit ] Seed quality deteriorates with age, and this is associated with accumulation of genome
damage. It allows the seedling to become anchored in the ground and start absorbing water. After the root
absorbs water, an embryonic shoot emerges from the seed. This shoot comprises three main parts: The way the
shoot emerges differs among plant groups. Once it reaches the surface, it straightens and pulls the cotyledons
and shoot tip of the growing seedlings into the air. Beans , tamarind and papaya are examples of plants that
germinate this way. In this type of germination, the cotyledons stay underground where they eventually
decompose. Peas, gram and mango, for example, germinate this way. The coleorhiza is the first part to grow
out of the seed, followed by the radicle. The coleoptile is then pushed up through the ground until it reaches
the surface. There, it stops elongating and the first leaves emerge. Pollen germination[ edit ] Another
germination event during the life cycle of gymnosperms and flowering plants is the germination of a pollen
grain after pollination. Like seeds, pollen grains are severely dehydrated before being released to facilitate
their dispersal from one plant to another. They consist of a protective coat containing several cells up to 8 in
gymnosperms, in flowering plants. One of these cells is a tube cell. Once the pollen grain lands on the stigma
of a receptive flower or a female cone in gymnosperms , it takes up water and germinates. Pollen germination
is facilitated by hydration on the stigma, as well as by the structure and physiology of the stigma and style. In
the flower, the pollen tube then grows towards the ovule where it discharges the sperm produced in the pollen
grain for fertilization. The germinated pollen grain with its two sperm cells is the mature male
microgametophyte of these plants. Some plants use the control of pollen germination as a way to prevent this
self-pollination. Germination and growth of the pollen tube involve molecular signaling between stigma and
pollen. In self-incompatibility in plants , the stigma of certain plants can molecularly recognize pollen from
the same plant and prevent it from germinating. Conidia are asexual reproductive reproduction without the
fusing of gametes spores of fungi which germinate under specific conditions. A variety of cells can be formed
from the germinating conidia. The most common are germ tubes which grow and develop into hyphae.
Another type of cell is a conidial anastomosis tube CAT ; these differ from germ tubes in that they are thinner,
shorter, lack branches, exhibit determinate growth and home toward each other. Each cell is of a tubular shape,
but the conidial anastomosis tube forms a bridge that allows fusion between conidia. For example, in
zygomycetes the thick-walled zygosporangium cracks open and the zygospore inside gives rise to the
emerging sporangiophore. In slime molds , germination refers to the emergence of amoeboid cells from the
hardened spore. After cracking the spore coat, further development involves cell division, but not necessarily
the development of a multicellular organism for example in the free-living amoebas of slime molds. In the
bryophytes e. In ferns , the gametophytes are small, heart-shaped prothalli that can often be found underneath
a spore-shedding adult plant.
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Chapter 6 : Germination | What is Germination? | Seed Germination for Kids
All seeds need moisture, oxygen and the right temperature to germinate, or grow. Until they have these conditions, the
seed remains dormant and does nothing. Some seeds need light to germinate.

BiologyWise Staff Sep 30, Most plant life starts from the humble seed. Read on to understand the detailed
process of seed germination. Life begins from the seed for all plants alike. A seed is basically a shell that
encloses in itself a small embryonic plant, covered by a hard seed coat, and some stored food, that upon
receiving the appropriate climatic conditions, will promote growth. The seed is the ripened or fertilized ovule
egg of plants belonging to the superphylum Spermatophyta. This is the end product of the pollination process
in which the female and male gamete fuse together to form a zygote, which grows and develops into the
embryo, and the seed coat forms the outer protective shell. The ability to consistently and successfully
reproduce itself, via the use of seeds, engenders a higher survival rate in these plants as compared to those that
rely on cuttings, runners, shoots, or rhizomes. Let us understand this amazing ability by reading through the
germination process. Process of Seed Germination The seed contains an immature plant embryo that will give
rise to an adult plant, complete with leaves and a root. The seed contains embryonic leaves called cotyledons;
seeds that contain one embryonic leaf are known as monocotyledonous or monocots, whereas seeds with two
embryonic leaves are termed as dicotyledonous or dicots. The part from which the shoot develops is called the
plumule, and the root develops from the radicle. It is the hypocotyl that transforms into the stem of the new
plant. The food found in the seed, which nourishes the embryonic seedling during its early stages of
development, is known as endosperm. There are certain basics of seed germination. For a seed to germinate
successfully the right conditions are required. Lotus seeds as old as years have germinated, as the quality of
their embryo was preserved. Moisture or water is needed by the dried seeds to resume their cellular
metabolism and growth. Moisture, combined with warmth, triggers growth, which is probably the reason why
sown seeds should be kept in a warm place. Warmth increases humidity, which ensures the presence of
enough moisture for the seeds. The size of the seed and the depth it is sowed in determines how quick it will
sprout through the soil. The larger the seed, more the energy stored in it, and vice-versa. This is the reason
why large seeds are sowed more deeper in comparison to smaller seeds. Whether a seed needs light full or
partial or darkness to sprout depends upon its individual physiological need. The dormancy level of the seeds
also determines the time it will take to germinate. Dormancy is defined as the state of suspended growth. The
period of dormancy varies with different plant species. In fact, dormancy is an adaptation that helps the plant
to survive adverse growth conditions. For example, certain seeds grow into new plants, only when they are
exposed to some specific climatic condition, because if they germinate beforehand, the seedling may not
survive. When it comes to seed growth, there are different types of dormancy. In case of seed coat dormancy,
the seed coat is too hard to imbibe water for the purpose of germination. Such seeds need to undergo
weathering or action of microorganisms, so as to soften their outer coverings. In some cases, passage through
the digestive tract of animals or birds is a natural method of seed coat softening and dispersal. In case of
embryo dormancy, the germination of the embryo is blocked till the seeds are exposed to favorable conditions.
They need to be exposed to heat or cold, for a specific period, so as to germinate. Both seed coat dormancy
and embryo dormancy are seen in some types of seeds. There is another type of dormancy, wherein seeds
contain certain chemicals that inhibit germination. If they are exposed to favorable conditions, the chemicals
get removed, thereby facilitating germination. For example, seeds of some desert plants do not germinate, till
they are exposed to rain, as the water removes the chemicals in them. In short, dormancy is an important factor
that affects seed germination. Various techniques have been developed to overcome seed dormancy. For
example, some types of seeds need to be chilled for a stipulated period, in order to induce germination.
Another way to germinate seeds is by growing seeds without soil. Germination of Seeds Once the conditions
for the process of seed germination have been satisfied, it is just a matter of time before they turn into
seedlings. Some seeds, especially the ones with hard coats like the seeds of sunflower, morning glory, dates,
acorn, corn, etc. Once the seed is sown, the soil has to be moistened with water. The seed will absorb water
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through its coat, and provide moisture to the embryo nestled in it. This activates enzymes that help in the
replication of plant cells, and induce them to use the energy or food stored in the seed to give rise to the
embryonic plant. The seeds utilize this energy to produce the primary root, which penetrates the soil and starts
functioning to absorb nutrients and water. This leads to the further development of the embryo, so as to give
rise to the shoot of the plant. When the shoot becomes too large, it bursts open through the seed coat, in search
of light to start photosynthesis; and thus, the growing plant emerges. Both the root and shoot move downwards
and upwards, respectively and simultaneously. In no time, the seedling forces its way through the soil. The
process of germination is amazing to watch, and also to understand the way it reproduces and ensures its
species survival. So go ahead, sow a few seeds, and watch how life sprouts from the soil.
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Chapter 7 : How do I germinate marijuana seeds? | Grow Weed Easy
Seed germination is a basic growing skill that involves causing a seed to sprout. Germinating a seed is very easy to do.
This guide will explain what germination is, along with some of the most popular germination methods.

Free flow of water and air are a must. Cover seed with 2 - 4 times their thickness of soil, unless they require
light to germinate. Sow shallowly in cold wet spring, more deeply in warm dry summer. Large seed can be
soaked overnight and planted singly. Barely cover small seed, and sprinkle fine seed on the surface and water
by misting. Plant flat seed edgewise and winged seed with wing uppermost or broken off. Sowing too thickly
wastes seed and weakens the crowded seedlings, but some kinds sprout best if crowded. Lightly tamp soil to
insure good contact with the seed, unless heavy. Keep soil moist, not soggy, and do not allow to dry out.
Common causes of failure are soil too heavy, wet or cold, or allowed to dry out, not giving slow seeds long
enough to come up, pests eating the seeds or seedlings, and not giving dormant seeds the proper pretreatment.
Careful attention to the instructions in the catalog and on the packet will help insure good results. Common
causes of seedling loss are damping off due to poor air circulation and overwatering, drying out or burning due
to placing in full sun or outdoor conditions too quickly, transplanting shock best done on a cool, moist day ,
and predation by insects, slugs and snails at night. Plants from temperate regions, the arctic, high mountains
and high deserts often germinate best at cool temperatures. Plants from winter-rain areas like California, the
Mediterranean, Chile, S. Africa and parts of Australia also like cool temperatures. Warm temperatures will
often speed germination of these seeds, but lower vigor and survival. Warm desert plants and tropicals like
warmth. Temperatures used in the catalog are: A seed that takes 2 - 3 weeks will usually come up fairly
evenly; one that takes 1 - 12 weeks will tend to straggle in irregularly. Time varies with temperature, so expect
considerable variation. Prepare the soil until a smooth, fine surface is obtained. An attractive annual border
can be had by planting in large, irregular drifts. For early bloom, start early indoors and plant out after danger
of frost. Winter annuals such as some Californian and desert plants may be grown in summer, but are at their
best sown in fall, even if grown in the greenhouse in cold winter areas. If started early, they often bloom the
first year. Others germinate best at cool or cold temperatures and the seedlings need cool temperatures. Many
have various dormancies and need the pretreatment indicated. Others need cold or other pretreatment, and
some are best sown in fall or winter and covered with a mulch or snow. The addition of some forest soil or
litter from below both hardwoods and conifers is often very beneficial, greatly increasing seedling growth due
to beneficial mycorrhizal inoculation. Bottom heat and constant moisture are often beneficial. Some take
surprisingly long times to germinate. Many people think all tropical seeds are short-lived and perishable, but
many of the longest-lived seeds are tropical, and some even need to be aged dry for a year before they will
germinate! Keep moist by misting until germination begins, then reduce humidity. Keep seedlings in part
shade until well-developed and looking like cacti. Cover pot with a pane of glass or enclose in a plastic bag
and place out of direct sunlight. A light green film will form on the surface in 1 - 4 weeks or so, up to 6
months for slow species. Botrychiums may take up to 8 years, and one Equisetum takes 18 years! Small round
or heart-shaped prothallia will then form. Begin to mist lightly with distilled water weekly to enable
fertilization of the egg cells, until true fronds develop. Transplant sporelings when large enough to handle.
Good ferns can usually be had in 8 - 12 months from spores. Ferns are hybridized by sowing 2 kinds of spores
together. These need a lighter, looser soil. Number 1 limestone chick-grit makes a good top dressing for many
alpines or slow germinating seed to discourage algae growth. Crushed charcoal also helps. The best results are
from the least amount of nicking that will allow water to enter and the seed to swell. Many failures are due to
over-nicking and damaging the seed. Different seeds need varying amounts of nicking. Most do best with
lightly rubbing on sandpaper or a file until just the very outer coat is scratched. Often just scratching with a
knife-point or scriber works. Others need serious nicking, sometimes with a hacksaw until the white interior
shows. Nicking seed one by one can be tedious but is most effective. Larger lots can be rubbed between two
boards covered with sandpaper, or shaken or tumbled in a can lined with sandpaper. Soak first, nick only the
hard ones. At least 4 - 5 times their volume of water is used. Or the seeds are dipped in boiling water for 10
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seconds to 3 minutes. Gives great results with some species, others are damaged by the treatment. Sulfuric
acid or lye soaks work with some seeds. The essentials are moisture, air, cold and time. Often the seed may be
sown in fall or winter and allow natural cold and snow to work. Soak seed overnight until swollen or soft up to
four days for large hard nuts. Mix seed with about 3 times its volume of damp peat moss or vermiculite and
place in a plastic bag or pill bottle. Small amounts may be conveniently layered between damp paper towels or
coffee filters. Remember, air is essential; avoid sogginess. Label the bag with the name of the seed and date to
be removed from cold. Mark your calendar too! Four to 12 weeks is usual. Remove the seed and sow.
Warming too quickly can be fatal for some seeds. If using outdoor treatment, hold pots at above freezing for a
few weeks before putting outside. Snow cover is often highly beneficial. Dormancy is highly variable.
Sometimes a seed collected in the warm lowlands will germinate readily, but the same species collected at a
high elevation will need cold. Dormancy even varies between individual plants at the same site, and varies
with weather before harvest and conditions of storage after harvest. Presoaking seeds in GA-3 will often cause
rapid germination of many highly dormant seeds that would otherwise require cold, ageing, light, or other
prolonged treatments. Many different types of dormancy are overcome. GA-3 is safe, easy to use, economical,
and rapidly becoming a standard tool for germinating seeds. For a list of genera that have responded to smoke
treatment, click here: Prepare a dilute smoke solution by adding one part commercial smoke flavoring to nine
parts water. Either soak the seeds in this solution overnight or until they swell , or water the pot or flat once
with this solution. Smoke flavoring is found in the spice and flavoring or barbecue section of the grocery store.
It comes in small brown bottles of liquid, called "liquid smoke" or "hickory seasoning". Look for the "all
natural" type that lists only water and natural smoke concentrate as ingredients. Smoke treatment is still
experimental, and you may have to try different dilutions. Let us know your results! Sow in a flat or pot and
cover with several inches of pine needles or heavy straw. Burn this and leave the ash and charcoal in place,
and water the flat as usual. Many seeds will not germinate when freshly harvested, but are dormant until after
a period of dry storage ranging from 1 - 12 months or up to 5 years. The time varies with temperature,
humidity and oxygen. We try to supply aged seed whenever necessary. Often this type of dormancy can be
broken with GA Many seeds need 1 - 4 months of warm moist treatment, followed by cold treatment to sprout.
In some, the root sprouts during the warm period, but the shoot does not sprout until after a cold period
epicotyl dormancy. Some of these have unformed embryos which must first develop at warm temperatures.
Some tropicals which are slow to germinate many palms and aralias need prolonged warmth to first develop
their embryos. Many seeds contain germination inhibitors which in nature prevent the seed from germinating
except during the wet season tropicals or only after sufficient rain has fallen desert plants. Soaking the seed in
shallow water and changing every day for several days will leach out inhibitors. Heavy daily watering of pots
may work. Some have oily coats and need detergent or peroxide soaks.
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The process of seed germination includes the following five changes or steps. Such five changes or steps occurring
during seed germination are: (1) Imbibition (2) Respiration (3) Effect of Light on Seed Germination(4) Mobilization of
Reserves during Seed Germination and Role of Growth Regulators and (5) Development of Embryo Axis into Seedling.

Germination and Reproduction of Plants Everything that lives on earth has a life cycle. Life begins, it grows, it
reproduces, it dies. Plants start their lives as tiny seeds. Seeds can be as tiny as a grain of side or bigger than a
fingernail. Some are round, while others are flat or tear-shaped. Inside a seed is an embryo, which is a tiny
plant, and the endosperm, which are small leaves which supply the embryo food. The outside of the seed has a
seed coat, which protects the embryo from injury or drying out. Inside a seed is an embryo, which is a tiny
plant. Some seeds have very hard seed coats. Others have soft seed coats. Morning glory flowers have hard
seed coats. Some seeds need cold temperatures to break down the seed coat. This is called stratification. Fun
Facts about Germination and Reproduction of Plants for Kids All seeds need moisture, oxygen and the right
temperature to germinate, or grow. Until they have these conditions, the seed remains dormant and does
nothing. Some seeds need light to germinate. Once the seeds have the right conditions, the plant inside starts
to grow and get bigger. Tiny leaves appear and push out of the soil. These drop off the plant and eventually
make new plants. Animals often eat seeds. They drop to the ground and make new plants. Some seeds are
carried to new places by the wind. Learn More All About Germination and Reproduction of Plants Take a look
at this interesting video all about germination and the reproduction of plants: A video explanation of how a
plant germinates from a seed and grows into a plant. Do people ever eat seeds? Many seeds are nutritious and
delicious. How about poppy seeds, sunflower seeds, chia seeds or pumpkin seeds? Seeds are not the same as
nuts. Can a seed get too much water?
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Germinating marijuana seeds usually starts with curiosity, then quickly turns into a serious hobby (garden). The following
is a successful step-by-step process for germinating cannabis seeds on any budget.

Directions for Germination Science Experiment Prior to the germination science experiment read books and
talk about seeds. Germination is when the seed begins to grow a root and a shoot. This experiment will allow
children to see how and how many seeds germinate. The plastic bag acts as a window into the world of plant
growth! Fold the paper towel so it will fit neatly inside the plastic bag. Using a black permanent marker, draw
a 10 frame on the bag. Fill the spray bottle with water and let children mist the paper towel until it is
completely moist. Place the wet paper towel in the bag. Have the children place one been seed in each
compartment in the 10 frame. Close the bag and set flat near window or other sunny area. Discussion
Questions for Germination Science Experiment Do you think that all 10 bean seeds will germinate? Write a
prediction on how many bean seeds you believe will germinate. You many guess numbers between 0 and
After plants have germinated check your predictions. Can you figure out the percentage or germination rate of
your bean seeds? Take the number of bean seeds in your bag that germinated. Use a calculator and times that
number by Why do you think knowing a seeds germination rate would be helpful to a farmer? Often teachers
will allow the bean plants to continue growing until leaves form so that students can see the plants growing.
Facts about Beans A bean seed will grow into a bean plant. The plant will produce blossoms that will turn into
beans. If left to mature. The beans will contain bean seeds that can be re-planted. Some bean seeds are white,
red, brown, or black. We have even planted red speckled bean seeds. The roots and stem will come out of the
seed. When this happens, it is called â€” germination. Roots go down from the bean seed into the earth due to
gravity. They help the bean plant absorb water and nutrients from the soil. You will see this in the first few
days of your grow a bean maze experiment. The stem, or shoot, will go upwards in search of sunlight and air.
Part of the plant beneath the soil that absorbs water and nutrients.
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